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Map 182

Geologic Map of the Wah Wah Mountains North
30' x 60' Quadrangle and part of the

DESCRIPTION OF GEOLOGIC UNITS

Quaternary surficial units, undivided--Cross section only; for included
units see correlation chart and descriptions below.

o |

Qlf

Fine-grained lacustrine deposits--Grayish-tan, tan, and light-gray,
calcareous silts that are the deep-water sediments of Lake Bonneville,
Pine Valley Lake, Lake Gunnison (all late Pleistocene), and Sevier

Tig

Tigd

Granitic intrusions of Frisco--Pinkish- or lavender-gray granodioritic
Cactus stock and associated dikes and minor plutons; contains
medium-sized phenocrysts of perthitic orthoclase, oligoclase-
andesine, quartz, hornblende, and biotite; better exposed to south;
K-Ar biotite age 28.7 Ma.

Granodiorite of Beaver Lake Mountains--Light- to medium-gray,
medium-grained, holocrystalline intrusive rocks; mostly granodiorite,
but includes one small quartz-monzonite stock, granite border zones,

Tf

Flagstaff Formation--White to very-light-gray, locally vuggy, thin-
to thick-bedded limestone that locally contains small bivalves and
high-spired gastropods; limestone is interbedded with pebble and
cobble conglomerate with a red sandstone or mudstone matrix;
mottled purple limestone and yellow limy mudstone present here
are also found in Claron Formation of southern Utah and Flagstaff
Formation in central Utah; up to 585 feet (180 m) thick.

Tectonic breccia--Includes: brecciated masses of Devonian, Silurian,

limestone made up of brachiopod, ostracode, trilobite, and
echinoderm fragments; up to 560 feet (170 m) thick. Juab Limestone-
-Medium-gray, medium- to thick-bedded, silty, ledge-forming
limestone; contains orthid brachiopods; about 155 feet (47 m) thick.
Wah Wah Limestone--Medium-gray, medium- to thick-bedded,
silty limestone interbedded with olive shale; fragmented trilobites
common in some beds; about 245 feet (75 m) thick.

Fillmore Formation--Medium-gray, thin- to medium-bedded limestone

Garrison 30' x 60' Quadrangle, Lake (when it contained surface water in the Holocene); locally dikelike bodies of quartz diorite and monzonite, and local aplite and Upper Ordovician dolomite and Eureka Quartzite in the Halfway and intraformational, flat-pebble limestone conglomerate interbedded T
Southwest Millard County and part of Beaver County, Utah includes younger alluvium; about 10 feet (3 m) thick or less. dikes; K-Ar ages 27.7 and 29.1 Ma. Hills and Tunnel Spring Mountains that are overlain by unbrecciated with light-olive and yellowish-gray shale; up to 1,800 feet (550 m)
by Lacustrine lagoon deposits--Sand, silt, clay, and marl that accumulated Marble--Contact metamorphosed Paleozoic carbonate rocks; light- Oligocene volcanic rocks, likely Cretaceous or early Tertiary in age; thick.
Lehi F. Hintze and Fitzhugh D. Davis in lagoons behind gravel barrier beaches of Lake Bonneville; locally - gray to white, locally blotchy or streaked; locally brecciated; in brec}flated H%?SSiS }?f ]f/{evomqn ?}Ild Mll?{smmpplllan carbonalte.rogks House Limestone--Medium-bluish-gray, thick-bedded to massive,
2002 includes younger alluvium; mostly less than 10 feet (3 m) thick. Beaver Lake Mountains, parent carbonates were probably Devonian ggotrlil ‘gftset q vegile;/ Ell (%l(lzlsl)tai?kelgﬁete "le“l:r%iearty i;aarge(')‘;rdatl)rrleczia cherty limestone; thickness 460 feet (140 m). .
Lacustrine marl--Fine-grained, thinly bedded to laminated, white to alllld Mississippian hmc?tontf):;lnexlt. to Diorite (:if Xv?h Wah Summit D st o i e o Francisco oot a:ge ey - Upper Cambrian, undivided--Cross section only: for included units £
UTAH GEOLOGICAL SURVEY light-gray. offshore (o deep-water marl deposited in Lake Bonneville: the parent strata were ambrian fimestone and dolomite. breccias are as much as 0.35 miles (0.56 km) wide and several miles see correlation chart and descriptions. z
a division of ostracodes abundant throughout marl and, locally, gastropods presen - Jasperoid--Irregular masses of light- to dark-brown, fine-grained, lone. . ~ s : i
Utah Department of Natural Resources at top and base of marl; 0 to 30 feet (0-9 m) thick. silicified rock within marble bodies in Beaver Lake Mountains; Diabagse plug in the Burbank Hills--Dark-greenish-gray, finel O¢n N(l)it;;’lhesl:t:c)?ll; F}?artné?)trlr?rrrlloB;rgo?ligivflnsltsrgrrglﬁglﬂi?rgﬁeag(eldgsrgieny; g
in cooperation with Lacustrine sand--Fine- to coarse-grained sand, marly sand, and pebbly produced by hydrothermal alteration and emanations from nearby crystalline, dense diabase plug about 30 feet (9 m) irzl 7diameyter' K- forms massive cliffs; about 1,700 feet (520 m) thick. 4
THE UNITED STATES GEOLOGICAL SURVEY sand deposited as a spit adjacent to playa mud (Qpm) of Sevier igneous intrusions; largest mass about 100 feet (30 m) thick. Ap ace 141 423 1 Ma ’ F . b vided—T
STATEMAP Agreement No. 99HQAG0138 Lake and just below Lake Gunnison shoreline gravels (Qlg); Upper Needles Range Group--Crystal-rich, dacitic ash-flow tuffs of ) g T - ) ) - Orr Formation, upper members, undivided--Two members, youngest
Holocene (Sevier Lake) or late Pleistocene (Lake Gunnison) in age; Tnu . e Permian strata--Cross section only; may be entirely Arcturus Formation. listed first. Sneakover Limestone Member--Medium-gray limestone
0 to 30 feet (0-9 m) thick £e &zélu¥3ff (}fumnigl}ggﬁg ?ilcl):g?llllyspgrels%%i glugéff‘&g;}gigg:&?kf&g characterized by weathering into large box-shaped blocks; average
’ > ’ . . . . . thickness 160 feet (50 m). Steamboat Pass Shale Member--Fissile,
The views and conclusions contained in this document Lacustrine gravel--Shore-zone gravel deposited by Lake Bonneville, up t0 2,300 feet (700 m); ages about 28, 30.5, and 31 Ma, respectively. Arcturus Formation--Yellowish-gray sandy dolomite, dolomitic live shale interb éd d ) h thin-bedded. nodular. trilobite-beari —+
A 2 | 1 \ A ; o olive shale interbedded with thin-bedded, nodular, trilobite-bearing
are those of the authors and should not be interpreted Pine Valley Lake, Lake Gunnison, and Sevier Lake; chiefly silty, Basalt of Brown Knoll--Dark-gray, mafic lava flow-rock that lies sandstone, red sandstone, gray limestone, laminated dolomitic limestone in upper half; thin-bedded, silty, nodular limestone in
as necessarily representing the official policies, either fine- to coarse-grained sand and gravel; gravel content is generally Tnb between the Cottonwood Wash and Wah Wah Springs Tuffs near boundstone, and gypsum; thin- to medium-bedded, friable, forms lower half; thickness 175 to 265 feet (53-80 m).
express or implied, of the U.S. Government. greater than 50 percent; O to 18 feet (0-5.5 m) thick; gravel of Lake Ibex in the southern Confusion Range and is exposed at Brown mostly rounded ledges and rubble-covered hillslopes; no key beds; O F ion. Bie H. Li Member--Medi dark
Bonneville, Pine Valley Lake, and Lake Gunnison is late Pleistocene. Knoll: h as 250 feet (80 m) thick structure precludes measurement of complete section in this map tr Formation, Big Horse Limestone Member--Medium- to dark-
Beach gravel of Sevier Lake is adjacent to playa mud (Qpm) and HOTh as Tueh as eet (80 m) thick. area; thickness estimated to be 2,500 feet (760 m). gray, mottled limestone; oolitic and bioclastic in upper half, which
: Conglomerates and landslide blocks--Conglomerates of pebbles, . Lo . . . bears Crepicephalus sp. trilobites, barren in lower half; forms ledges
is Holocene. Tnc ; ; : Ely Limestone--Cyclic thin- to thick-bedded limestone that is commonl : :
. cobbles, and boulders of Paleozoic rocks in a tuffaceous matrix - y Lim Y o < y and cliffs; about 690 feet (210 m) thick.
MAP AND CROSS-SECTION SYMBOLS Lacustrine and alluvial deposits, undifferentiated--Mixed and reworked ithi . i fossiliferous and cherty; characteristically forms stair-step, ledge- . i . . . .
. POSits, ¢ ! ) below and within the Needles Range Group; mostly rootless landslide . . Middle Camb divided--C Iy f luded
gravelly lacustrine and alluvial deposits on piedmont slopes; grades blocks of Ordovician, Silurian, and Devonian strata near Crystal slope topography; upper 430 fee.t (130 m) is Permian as showp by - iddle arln rian, I;ln ivi ed ross section only; for included units
from pebb]y sand and silt to sandy pebble gravel; genera]ly Oto12 Peak; up to 500 feet (150 m) thick. large pseudoschwagerlmd .fllS‘llll.nld.S; lowest‘ZOO feet (60 m) 1S see correlation chart and escrlptlons.
7777777 feet (0-3.7 m) thick, but may be thicker locally. Lower Needles Range Group--Escalante Desert Formation consisting cl?erliless arlls)d Corzlti;lé?g ? 1\/[1(88%85&[)}))lan prachiopod faund: totl Wah Wab Sumin Formation and Trippe Limestone, undivided
" on i . . o - thickness about 2, eet m). i ion i i i
CONTACT--Dashed where location inferred. Alluvium, late Holocene--Youngest alluvium deposited in channels of crystal-poor, ash-flow tuff overlain by interbedded sandstone Mississinpi divided--C . Iv- for included uni gcﬁgfrrligcf:ﬂlli&igggeﬁi};ni?rﬁgl;sﬁgreﬁﬂﬁig l?élg:?g’rlél;l iﬁgzﬁg’m_
arfld ad(Jiac;]rtlt ﬂ(g)d%)lalngtﬁflLake C;eek anld Bea\tfler (I)(ivei;o cfonfl(s(;s and andesitic conglomerate; up to 120 feet (37 m) thick in IIl (I:i)srlrS:fzftll)(l)in(’:l;laI;t lgédede-écrrigiisoiesctlon only; for included units see {0 coarsely crystallin’e Do Lomstoce and dolomite. totavl thiknoss
of sand, silt, and clay with lenses ot gravel; mostly U to 20 teet (U- southwestern Millard County; age about 32 Ma. : : ( ; : : :
oo 6 m) thick. but be thicker locally. i i ) . . . is 870 feet (265 m). Underlying Trippe Limestone includes 115
EROSIONAL SURFACE--Shown on cross sections; dashed where inferred. m) thick, ,u fmay be ,IC eriocally . Twb Windous Butte Tuff--Pink rhyolite ash-flow tuff; best exposed at the Ch@ilmman lfj(im}(atll?nl Intelg)edded m(Llldst.one, c{ayey lllmis:tortl)e,d ded feet (35 m) of thin-bedded, Eldoradia-bearing limestone overlying
Younger alluvial-fan deposits--Poorly sorted silt, sand, and pebble, W northeast end of the Burbank Hills where it is about 100 feet (30 siltstone, black shale, sandstone, and gritstone; mostly thin-bedde 506 feet (154 m) of interbedded, light-gray, laminated dolomite
cobble, and boulder gravel deposited by streams, sheetwash, debris m) thick; Ar/Ar age 31.4 +0.5 Ma, but overlain by Needles Range but with some thick-bedded, resistant limestone units; basal beds and dark-gray, mottled, dolomitic limestone.
map ———g————ee? ——————==——— cross section ﬂol\ivs, and ﬂta%l ﬂOOds'l(l)n a}llluwla}l fans, and bntcaggofns tan(()i rlléountam Group tuffs north of map area at Toms Knoll in Conger Range. ?éfr: n[il;gzghglfhzlﬁgrﬁ; Ellrﬁ(z)fn (e 1 %zg)ggaggfg all(l)ynflgrrﬁllase{(s) v?/f this Pierson Cove Formation..The Pierson Cove Formation in the Wah
NORMAL FAULT--Dashed where location inferred; dotted where concealed, ;’l:iicin, post-bonnevitle shorelne 1n age; V1o eet (0-18 m) Skull Rock Pass Conglomerate-- Unconsolidated, boulder and cobble topography with poor exposures; thickness about 2,150 to 2,700 - ‘Wah Mountains is the time-equivalent of the Marjum Formation &
queried where speculative; bar and ball on downthrown side; arrow shows relative o . . Tsr conglomerate of Paleozoic clasts that lies above Tunnel Spring Tuff feet (655-820 m), thinning northward. in the House Range with which it shares the symbol €mp; mostly f—f
movement on cross section. Older alluvial-fan deposits--Poorly sorted silt, sand, and pebble, and beneath tuffs of the Needles Range Group; lies beneath the I Li Medi hick_bedded ve li ) dark-gray, mottled, massive, dolomitic limestone, interbedded with =
cobble and boulder gravel deposited by streams, debris flows, and Windous Butte Tuff in the Burbank Hills; overlies Horn Silver - oana Limestone--Medium-gray, thick-bedded to massive limestone; light-gray, thin-bedded, slope-forming dolomite; 1,441 feet (439 =
. . flash floods on alluvial fans, and in canyons and mountain valleys Andesite in Iron Mine Pass quadrangle; sand and silt matrix is E?EI?EHJSSFEE;rtC ?elgslih g]i,sggf&%:&-cg};? thllllilc;,(sggs about m) thick at Pierson Cove type section in the Wah Wah Mountains.
MAp o v rge e e e e e S cross section above the Bonneville shorehnf':, includes colluvial deposns_ in locally tuffaceous; contains rare igneous rock clasts; as much as 20 fee?(lS(’) o~ y ; g Limestone of Cricket Mountains--Dark-gray, silty limestone mottled
NORMAL FAULT--Inferred and delineated from geophysical data; canyons and mountain valleys; mostly Pleistocene and pre-Lake 350 feet (107 m) thick. ' 28 ith brownish-gray, dolomitic limestone; two-thirds includ
. s ’ Bonneville in age, but locally includes younger material; up to 200 - : Redwall Limestone--Grand Canyon name used in eastern part of map Vi) DTOWIES - StdY, COIOMLIC ATMESIONE; UPPer -wo-Lres netides
concealed; bar a_md ball on downthrown s1d§:, feet (60 m), or more, in thickness T Sedimentary and volcanic rocks--Conglomerate, tuffaceous sandstone, - for the 1 ; Utah and Nevada: thick d interbeds of light-gray, laminated, dolomitic boundstone; see
arrow shows relative movement on cross section. ] ’ o ) ; i ) . 5 and andesitic and dacitic volcanic rocks not assignable to named ﬁi‘;‘; l(())r ! aere ‘;%Icl)‘:l t()th‘::/esséitrirerlas tJoaig evada; thickness an correlation chart for equivalent units; about 1,970 feet (600 m)
Aléuwur_rtl atrllld tcollu\{utlmf, fl}lndl.zlflelrentlate(li(——(lj\/hxed alluvial a(r;d Cﬁllu}’lal regional formations; crops out locally in the Tunnel Spring quadrangle gy : thick.
— e eposits that consist ol Huvially reworked, coarse-grained colluvium and Halfway Hills beneath lower Needles Range Group; may be Devonian, undivided--Cross section only; for included units see oo : P :
map N and/or alluvium with a significant colluvial component; also includes time—equiva{/ent of Sawtooth Peak Formation o;g igneoug rock)s/ near IIl correlation chart and descriptions. Y - Eye of N(eiedle-Svgaﬁey-YhhlrIWﬁnd Forma tlons(,i und{\tilded--.l;artla} ly'
TEAR FAULT--High-angle fault with strike-slip Offset; taluS; mapped Chleﬂy in mountain headwater areas that are isolated ‘Wah Wah Summlt, about 300 feet (90 m) thick. Pilot Shale--Dark- thin-bedded, sil hal d fissile shale th .CX%OSC W(e:St oft i‘w [I}Va l\fiountalnsdanh atEFl tef‘lll\lml glp(nnt’
dashed where location inferred; dotted where concealed; from mountain-flanking alluvial fans; generally O to 50 feet (0-15 . . . tlot Shale--Dar -gray, thin-bedded, Sl ty shale an 1ss1ie shale that In beaver .Ounty’ rom the top downward, the ye of heedie
e e ¢ ; m) thick, but may be thicker locally - Rhyolite porphyry of Wah Wah Summit--Grayish brown, strongly weathers to yellowish-gray slopes; includes a few thin limestone Limestone is 240 feet (73 m) thick, the Swasey Limestone is 440
p- ’ . . C . Twp welded rhyolite ash-flow tuff with small shattered quartz crystals and silty sandstone beds. Generally poorly exposed; average feet (134 m) thick, and the Whirlwind Formation is 40 feet (12 m)
Qpm Pl;iyfa mgd—jltﬁimlqated, sﬂty flllr}efiand, silt, anddcla¥ey silt thgt are{ in devitrified matrix; 0 to 100 feet (0-30 m) thick; age uncertain thickness about 480 feet (145 m). thick.
map —— e 1521;1;: m‘:lv(li is\;nrglllli}?zssé(():o ie?(%%ﬁsglglti?ckclfeggﬁlii (S)g\glligr’ but thought to be younger than andesite of Kelleys Place. Guilmette Formation--Chertless, gray dolomite and limestone, - Whirlwind Formation--Mostly light-olive-gray, slope-forming shale
STEEPLY DIPPING FAULT--Sense of motion not known or complex; Lake playa but only the uppermost few feet are Quaternary; thickness Diorite of Wah Wah Summit--Gray to brownish-gray, non-resistant, undivided in some places on the map, but generally separated into interbedded with thin-bedded, conglomeratic limestone that contains
dashed where location inferred: dotted where concealed. of salty mud in other playas is probably 20 feet (6 m) or less. medium-crystalline, porphyritic diorite and quartz diorite stocks; three map units shown below; aggregate thickness is about 4,000 Ehmaniella trilobites; thickness 100 to 265 feet (30-80 m).
Folian sand--Windblown sand in sheets, low irregular mounds, shrub- probably intrusive equivalent of andesite of Kelleys Place. feet (1,220 m). - Dome-Chisholm-Howell Formations, undivided--Listed from the top
map o == __ cross section coppice dunes, and narrow no rtheast-tren ding ridges that are’largely T Andesite of Kelleys Place--Mostly pyroclastic, medium- to very West Range Limestone Member--Medium-gray, thin- to medium- downward. Dome Limestone is medium-gray, banded, finely 1
stabilized by vegetation; mostly silty, well-sorted, fine-grained P coarse-grained (lapilli), bouldery, andesite agglomerate with gray bedded, silty limestone that forms ledge-slope topography; fossil crystalline, massive limestone averaging 300 feet (90 m) thick. <
THRUST FAULT--Dashed where location inferred; dotted where concealed; quartz sand; 0 to 10 feet (0-3m) thick. ' to pink volcanic ash matrix; two, dark-brown, fine- to medium- brachiopods common; thickness 260 to 860 feet (80-260 m). Chisholm Formation is dark-gray, pisolitic limestone interbedded =T
barbs on side of upper plate; arrow shows relative movement on cross section. Eolian d _’_ Chiefly barch bolic. d dt d crystalline, porphyritic, andesite lava flows are locally intercalated Middle member--Mostly dark- to medium-gray, medium- to thick- with Glossopleura trilobite-bearing, olive shale; thickness about =3
olian dunes ietly barchan, parabolic, dome, and transverse san in the agglomerate; phenocrysts in the flows are andesine, biotite, bedded or massive dolomite and limestone; sandstone at top; 260 feet (80 m). Howell Limestone is massive, micritic limestone,
— ti dunes that are active and not stabilized by vegetation; mostly tan, and hornblende in a dense, felted groundmass; maximum thickness id ds and brachionod . . light-gray in the upper half and dark-gray below; about 360 feet _
map —be——b—ens == == Cross section well-sorted, fine-grained quartz sand; 3 to 35 feet (1-11 m) thick. about 2,000 feet (600 m); K-Ar hornblende age on flow of 33.1 Eslt];g{lriaéogg)(r)oflesta(rgeocg rrrnlr)nt(;lril,cﬁastropo $ and brachiopods are Sparse; (110 m) thick. In Wah Wah Mountains in Beaver County, the o
ATTENUATION FAULT--Younger over older rocks with strata thinned or cut Qs Mass movements, slides and slumps--Primarily mapped in the south- Ma. Brecci ’ ber_Medi ' ve limestone breccia that Peasley Limestone, a carbonate equivalent of the upper part of the o
out between; present in Tunnel Spring Mountains and Mountain Home Range; western part of the Black Hills where Cambrian and Ordovician Rhvolite intrusive of Wah Wah Summit--Licht-eray. finelv crystalline reccia memoer--vledium-gray, massive imestone breccia thal Chisholm Formation, is included within this map unit. Structurally =
dotted where concealed; arrow shows relative movement on cross section B-B'. rocks have slumped or slid downslope; also bouldery debris of land- rﬂyolite that forms a small intrusion; Comiinsgmg’re thar}ll 56ypercent weathers to rounded, lumpy ledges and cliffs; breccia is probably thinned in Beaver Lake Mountains.
slide or mudflow in Wah Wah Mountains in Beaver County; small, phenocrysts of quartz and sanidine; located in the Wah Wah Summit ?hsig%(lgézg_gggﬁgg?)llfgﬁ {?S%lﬁle) formedin Devonian time; average - Lower Cambrian, undivided--Cross section only; for included units A
________ v i)sotlatedt slides a(l)lr sluans are preseni 1n0nt1anz}(f) (I)n;)urtlt%l%%us aftffla}si( eruptive center in Beaver County; age uncertain but thought to be Si Dolomite_Interbedded d. ’ b < dolomi see correlation chart and descriptions. g
“— t t : - ) i - - - . . . e .
«— o ; but are too small to show at map scale; 0 to eet (0-60 m) hic about the same age as units Tdw and Tkp. lg(énlsioﬁt- c;aorrluat;j n:tt:(ri ;010; te%r Ooi?wngsm%gg :&%aéﬁtoo (;)Iglilctifs: Pioche Formation-—Dark-green, micaceous argillite interbedded with
anticline Syncline QTI Fine-grained lacustrine deposits of Sevier Desert--Brown and light- - Sawtooth Peak Formation--Friable, porous, somewhat foliated, pale- abuncigant%n Zome beds: as much ’aI; 700yfget (213 m) thick P light-brown to greenish-black quartzite; trace-fossil tubular trails 1
FOLD AXES--Arrow on axis shows plunge; dotted where concealed, olive-gray, calcareous, lacustrine silt and silty clay with minor sand; Tsp greenish-gray, crystal-rich tuff with phenocryts of quartz, plagioclase, . . ’ . . ) and vertical Skolithus tubes are common; orange-weathering dolomite
location approximate. offshore to deep-water sediments that are Pliocene to middle biotite, and minor sanidine and pyroxene comprising 30 to 50 Dsy Sevy Dolomite--Light- to medium-gray, medium-bedded, locally beds common in uppermost Pioche; average thickness about 800
Pleistocene in age; 0 to 872 or more feet (0-266+ m) thick. percent of the rock; contains less than 10 to 20 percent white pumice laminated, unfossiliferous dolomite; upper third contains frosted feet (245 m). >
10 —— Near-shore lacustrine limestone of Sevier Desert--Light-gray limestone lapilli and lithic fragments; maximum exposed thickness 200 feet quartz sand grains; about 1,300 feet (400 m) thick. Prospect Mountain Quartzite--Pinkish-gray, medium- to coarse- e
— - 80 n gl%gongltoll;%r?tii l(izn;estg)rtlg_ t}]l<at comprise the shoreline facies of ;%%;rtl)3;30‘5161{/1[i:n by lower Needles Range Group (Tnl); K-Ar age Silurian-Upper Olrd(_)viciéﬁl, undi(zliged——erss section only; for included €pm grained quartzite; small-scale cross-bedding and thin beds of grit e}
inclined vertical  overturned s up to 90 fee m) thick. : g units see correlation chart and descriptions. and pebble conglomerate are common; includes a thin (16 to 50 u
. . . a
T Tertiary volcanic and sedimentary units, undivided--Cross section Twe Dacite of Wah Wah Cove--Upper four-fifths is medium- to dark- Si Laketown Dolomite--Banded dark- and light-brownish-gray, cherty, feet [5-15 m]) basalt flow about 1,600 feet (500 m) above the base
STRIKE AND DIP OF BEDDING e only; for included units see correlation chart and descriptions. gray, dense, dacite porphyry flow with some flow breccia and cliff-forming dolomite; locally tectonically brecciated in map area; in the San Francisco Mountains; estimated total thickness more
. . . vitrophyre near base; lower fifth is basal, white to reddish-gray, silicified corals and brachiopods common in upper part; than 4,000 feet (1,200 m).
Basalt of High Rock--Brown-weathering, black, fine-grained flow ey - . - S . P Pper part; average -
L - rock contagining small phenocrysts in f partly glassygmatrix; unbedded, lapilli-bearing, dacite tuff with local cavernous weathering; apparent thickness about 1,300 feet (400 m). Precambrian, undivided--Cross section only; for included units see 5
STRIKE AND DIP OF PLANAR FEATURES IN VOLCANIC ROCK Pliocene(?); maximum thickness 150 feet (50 m). o huch a5 g%coalfleiﬁ%eo%ntﬁigfp é?ir(fgg dout S at " ledge-an T fonming dolomie:commony teconialy breccatd sl Fomtion Redd purle ’
; ; ? ’ ledge- and cliff-forming dolomite; commonly tectonically brecciated; ion-- ish- i +
ot v oyl Ptk e oping s o b s6meer than Hom Silvr Andeste-Heterogencaus uit o vricolored andesitc eraze thickness about 500 fet (150 B i e mcriet of recond sreon phyite s abost 2100
& J_ p ( ys ; gently dipping y be young dacitic, and latitic rocks in the northern San Francisco and Beaver . - . . . feet (635 m) thick in the San Francisco Mountains ’ ’
other Tertiary basin fill (Tcs, Tc); about 100 feet (30 m) exposed. Lake Mountains: rock include: acelomer ff. and volcani Middle and Lower Ordovician, undivided--Cross section only; for .
ORATIO ¢ Viountains; rock types include: agglomerate, tufl, and volcanic included units see correlation chart and descriptions Inkom F ion--Oli d reddish-b hvlliti =
DEEP EXPLORATION WELL-- Post-Needles Range conglomerate--Poorly consolidated conglomerate conglomerate and sandstone, as well as dark-colored, medium- to : - nkom Formation--Olive-gray, green, and reddish-brown, phyllitic z
Map symbol on left, cross section symbol on right. of subrounded cobbles and boulders in a limy and tuffaceous sand fine-grained andesitic lava flows that increase in thickness and - Eureka-Crystal Peak-Watson Ranch Formations, undivided--These slate that forms recessive topography and is commonly covered; o
and silt matrix; exposed in and near the Burbank Hills; matrix number to the south; total thickness up to about 2,000 feet (600 m); formations are too thin to show individually at 1:100,000 scale; lacks quartzite beds; about 500 feet (150 m) thick in the San 5
contains doubly terminated quartz crystals from Tunnel Spring Tuff K-Ar ages about 31.6 and 35.0 Ma. listed from the top downwards. Eureka Quartzite is light-gray, Francisco Mountains. 2
o in Burbank Hills; up to 1,000 feet (300 m) thick. Conglomerate of High Rock Pass--Unconsolidated, bouldery medium- to fine-grained quartzite that weathers reddish-brown; - Caddy Canyon Quartzite--Light-pinkish or yellowish-gray quartzite o
SHORELINES--Dashed where location inferred; dotted where obscure. - Conglomerate and sandstone--Poorly cemented conglomerate with Thr conglomerate with gray, tuffaceous matrix; restricted to the High charac.te%rlstlcally pltte(}.glth pock-marks about (1)15 inch (1 %m) with interbeds of conglomerate, siltstone, and argillite in the upper
= sandstone interbeds on west flank of Mountain Home Range; Rock quadrangle in the San Francisco Mountains where it may be acrlcis.s,h_ork?s orange Cﬁ s gg(l)lsfplcucl)lgl(s) am01(1:g L elglgagkclajr lonape part; about 300 feet (90 m) thick in the San Francisco Mountains,
conglomerate and tuffaceous sandstone with some limestone on as much as 300 feet (90 m) thick; age uncertain, appears to underlie rocks; thickness as much as 600 feet (180 m). Crystal Peak Dolomite probably thicker elsewhere. +
. T flank of Tunnel Spring Mountains; dips valleyward as much as 40 Horn Silver Andesite. is interbedded, thm.—bedded, light-olive-gray dolomite an.d bluish- Blackrock Canyon Limestone--Chiefly interbedded argillite and
Lake Gunnison shoreline degrees; at least 2,000 feet (600 m) thick locally. - Rhyolitic intrusions of Tunnel Spring Mountains--Pinkish- to light- %fi}i’;iltf}é fl:ltn(lggt_(grbe,nlgoﬂ &5;?: g;aﬁggfhf(éil;;iﬁfec?snﬁgﬁs glndcé(dn 58 - quartzite with about 10 percent interbeds of limestone and dolomite
Condor Canyon Formation, Bauers Tuff Member--Firmly welded, Tir gray rhyolite and quartz latite plugs and small domes that intrude orangish-brown, fucoidal quartzite and bluish-gray, silty limestone that are commonly silty or sandy; contains the only carbonate rock
PV pink to purple-gray, vitric ash-flow tuff; lower part includes light- the Tunnel Spring Tuff at the south end of the Tunnel Spring d dolomite: thickness 190 feet (60 in the Precambrian of western Utah; maximum thickness about 600
lored pumice lapilli; age 22.7 Ma onl d in Halfway Hill Mountai and dolomite; thickness 190 fect (60 m). t0 990 feet (180-300 m) in the San Francisco Mountains
. . colored pumice lapilli; age 22.7 Ma; only exposed in Halfway Hills ountains. . .. . . - .
Pine Valley Lake shoreline ; s : Upper Pogonip Group, undivided--Consists of four formations too . . . .
y in Beaver COllTlty where it 1s.about 20 feet (6 m) thick. . Tunnel Spring Tuff--White, crystal-rich, poorly welded rhyolite ash- It)lE)m to s%lowpindivi(li)ually at 1:100,000 scale; listed from the top - Pocat.ello Formaplon—jL1ght-gray, thick-bedded, medium- to coarse- Z
. Isom Tuff--Multiple trachydacite ash-flow tuffs; exposed in Tunnel Tt flow tuff that contains abundant xenoliths of Paleozoic rocks; ion-- ish- i grained quartzite with a few red slate beds near the top; exposed T
. Ip yda > EXp | ) 5 downwards. Lehman Formation--Interbedded, bluish-gray, silty hick 970 feet (300 o
—_—n Spring Mountains, where it is about 20 feet (6 m) thick; alsg) exposed characterized by well-formed, doubly terminated quartz crystals; limestone and shale; abundant ostracodes, brachiopods, trilobites, thickness eet ( m). =
Provo shoreline of Lake Bonneville near Brown Knoll and on the east flank of the San Francisco probably erupted from caldera east of Crystal Peak; more than 1,000 and other fossils; thickness up to 277 feet (85 m). Kanosh Shale-- 3
Mountalns, where it is 33 to 50 feet (10-15 m) thick; K-Ar age 25.7 fefeft (30%11;() 'thlccll(' at Crystal PeigkAbut con];monzl%' 21;\1/}7 a few tens Light-olive-gray, fissile shale with interbeds of thin-bedded, bioclastic
a. of feet thick in adjacent areas; K-Ar age about 35.4 Ma.
_B_ —_——————-
Bonneville shoreline of Lake Bonneville
Qpm/QTIn Z
Thin cover of the first unit overlying the second unit. Mountain &
C Home C' o
WEST thrust EAST S
METERS Mountain Home | Range Halfway Hills FEET o
Antelope Valley . o
Pine Valley —8,000
2000 Qs [/ e e — _ -
>r—r - e —6,000
- < ~” Possible e e
- D /// SO - : o 9/// Cambrian \I ] _—4,000
T ey o suaa; L]0 |\, ProbablyO-CuCmecl [,
~ o - e 7 7 Snl?rfol;rlfl llew 7 i O \/ \I in small normal fault blocks |~
Al s - Z < - L™ g Y
S.L. S.L.
References: Best and Hintze (1980), Hintze (1986), Hintze and Best (1987), Smith and Bruhn (1984). Very thin surficial deposits and faults with small offset are not shown on cross section.
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References: Hintze (1974b, 1974c¢), Hintze and others (1984), Hintze (1997a, 1997d).
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References: Hintze (1974a, 1974b, 1984); Chevron Sevier Lake well 95-2.
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Very thin surficial deposits and faults with small offset are not shown on cross section.
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Very thin surficial deposits and faults with small offset are not shown on cross section.
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LITHOLOGIC COLUMN

MAP THICKNESS SCHEMATIC
AGE | qpiisey MAP UNIT reer vpreks | COLUMN | OTHER INFORMATION
o :. Q-various| Alluvial, lacustrine, eolian, and playa deposits 0-200 0-60
S QTIf,QTIn| Fine lake sediments (If); shoreline deposits (In) | 0-870+ | 0-265+ Pliocene to mid-Pleistocene
d Ts, Thb | Valley fill sediments (s); Basalt of High Rock (hb) | 0-150 0-50
9 Tc,Tcs | Post-Needles Range congl. (c); congl. & ss. (cs) | 0-2,000 | 0-600 Age unknown
=| Tccb** Condor Canyon Formation, Bauers Tuff Mbr 0-20 0-6 2227 Ma
Ti Isom Tuff 0-50 0-15 25.7 Ma
Tm** Tj** Marble (m); jasperoid (j) -- -- Alteration
Tig**,Tigd**| Granitic intrusions, San Francisco & Beaver Lake Mts. - - Jox XXX 28-29 Ma
=Wah Wah Springs-C d Wash Tuff | 0-2,300 0-700 |\, Iy L7 i
TnU W Needies [~ boposalt of Brown Knoll | 0350 | 0.80 ko] 28305 & 31 Ma crystal-rich tuffs
Tnc Range c=Conglomerate and large slide blocks 0-500 0-150 [T
Tnl Group I=Escalante Desert Formation 0-120 0-37 [x< Q( 32(?) Ma crystal-poor tuff
§ % Twb Windous Butte Tuff 0-100 | 030 [0 31.4 Ma Ar-Ar
ﬂ 8 Tsr,Tsv [Skull Rock Pass Cg; sedimentary & volcanic rocks | 0-350 0-107 [o40:8's
E S| Twp** Rhyolite porphyry of Wah Wah Summit 0-100 | 0-30 |9+ Age? K-Ar ages not
E % Tkp** Andesite of Kelleys Place 2,000 600 [iJ<7> ~33 Ma exact, and units
B fraw mrw Intrusions of Wah Wah Summit -- -- tﬁ\xjx* not in contact, so
Tsp*™ Sawtooth Peak Formation 200 60 [ /\\\f} 33.5Ma » dori
Twe Dacite of Wah Wah Cove 1,500+ | 460+ [295%] 34 Ma stacking order 1s
Ths Horn Silver Andesite 02,000 | 0-600 PF5S  31-35Ma tentative.
Thr Conglomerate of High Rock Pass 0-300 | 0-90 [&52E0)
Tir Rhyolitic intrusions of Tunnel Spring Mts. -- -- e if
Tt Tunnel Spring Tuff 0-1,000 | 0-330 [~5"N 35.4 Ma quartz-rich
2’ Tf Flagstaff Formation 0-585 | 0-180 Fr=== Eiﬁgg |
o TKbr | Tectonic breccia [ <0.35 mi (0.5 km) KXXX) Agz in %UCSIIOH
HIATU
—_ Jd | Diabase plug in the Burbank Hills | 30 ft (9 m) diam. [7+3+7] 141 Ma
Z MAJOR UNCONFORMITY
= G
= Pa Arcturus Formation 2,500+ | 760+ ypsum
o
m
= Large fusulinids at top
Z Cyclic cherty limestone
% PIPMe Ely Limestone 2,740+ | 835+ Brachiopods and corals
a~
Z
= 2.150- Fossiliferous near top
29 Mc Chainman Formation 3700 655-820
2 Phosphatic beds near base
2 Mj, Mr | Joana Limestone (west); Redwall Limestone (east) | 460-560 | 140-170
=
MDp Pilot Shale 480%* 145%
. Dgw West Range Limestone Mbr | 260-860 | 80-260 Brachiopods common
: Stromatoporoids
< Guilmette . .
E Dg Dgm Formation Middle member 2,950% [ 900* 1 Chertless limestone and dolomite
g Dgb Breccia member 500%* 150*% [<7 ‘ J a Massive limestone breccia
E‘l Ds Simonson Dolomite 540-700 | 165-213 [ Dark-gray sugary dolomite
. Light-gray dolomite
Dsy Sevy Dolomite 1,300+ | 400+
; - o/ = /e Cherty dolomite
= si Laketown Dolomite 10001 300474 Y
7] 1,560
Oes Ely Springs Dolomite 345-630 | 105-192
<ZC Oew  [Eureka - Crystal Peak - Watson Ranch Fms, undivided| 733-865 | 223-264 _'
—
S Lehman - Kanosh - Juab -
Opu ehman - Kanosh - Jual .
% P ‘Wah Wah Fms, undivided 1,120% 340%
2 Pogonip Thin-bedded limestone
4 Of Group Fillmore Formation 1,800 550 Intraformational conglomerate
o and light-olive shale
Oh House Limestone 460* 140* Symphysurina
OCn Notch Peak Formation 1,700%* 520%
Cou Orr Formation, upper members, undivided 400* 120* Dunderbergia
Crepicephalus
€ob Orr Formation, Big Horse Limestone Member 690* 210* Bioclastic limestone
Cwt | Wah Wah Summit - Trippe Formations, undivided | 1,490% | 455% Gray dolomitic limestone,
white laminated dolomite
iCmp Marjum / Pierson Cove Formations Mostly dark-gray limestone
€cm Limestone of Cricket Mountains (Ccm) 2,200 670%
<ZC Cew Eye of Needle - Swasey - Whirlwind Fms, undivided
= Cw Whirlwind Formation 100-265 | 30-81 Ehmaniella
g Cdh Dome - Chisholm - Howell Fms, undivided 920%* 280%* Includes Peasley Ls in Beaver Co.
. . Argillite, burrows and tracks
5 €p Pioche Formation 800%* 245% Olonellus trilobites
. . e o Pinkish-gray vitreous quartzite
€pm Prospect Mountain Quartzite 4,000+ | 1,200+ |-. °
Basalt flow 15-50 ft thick,
1,650 ft above base
Purple conglomerate quartzite
~ | pCm Mutual Formation 2,100 | 635 Maroon slate
< Reddish-brown pebbly quartzite
-
gé pCi Inkom Formation 500% 150* Green phyllitic slate
% pCc Caddy Canyon Quartzite 300%* 90%* Pinkish or yellowish-gray
Q s . i
2 | peb Blackrock Canyon Limestone 600-990 | 180-300 Argillite and quartzite with silty
g limestone and dolomite interbeds
pCp Pocatello Formation 970+ 300+ Light-gray quartzite
Diagram is schematic-- no fixed thickness scale. *Thickness figures are averages. **Unit only in Beaver County.
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SOURCE LIST FOR GEOLOGIC MAPPING

(Index map, above, shows sources of geologic mapping and 7.5-minute quadrangles.

Numbers, below, corresp

1. Best, M.G., and Hintze, L.F., 1980, Preliminary geologic map of
the Halfway Summit quadrangle, Millard and Beaver Counties,
Utah: U.S. Geological Survey Miscellaneous Field Studies Map
MEF-1153, scale 1:24,000.

2. Davis, ED., 1992-1996, unpublished mapping of surficial geology
of valley areas in Millard County for this publication, scale 1:24,000.

3. Davis, ED., 1996, unpublished mapping of surficial geology of
valley areas in Millard County for this publication, scale 1:100,000.

4. Hintze, L.F., 1974a, Preliminary geologic map of The Barn [15']
quadrangle, Millard County, Utah: U.S. Geological Survey
Miscellaneous Field Studies Map MF-633, scale 1:48,000; mapping
of Tertiary units locally modified by L.F. Hintze for this publication.

5. Hintze, L.E, 1974b, Preliminary geologic map of the Crystal Peak
[15'] quadrangle, Millard County, Utah: U.S. Geological Survey
Miscellaneous Field Studies Map MF-635, scale 1:48,000; mapping
of Tertiary units locally modified by L.F. Hintze for this publication.

6. Hintze, L.F., 1974c, Preliminary geologic map of the Wah Wah
Summit [15'] quadrangle, Millard and Beaver Counties, Utah: U.S.
Geological Survey Miscellaneous Field Studies Map MF-637,
scale 1:48,000.

7. Hintze, L.F.,, 1981, Preliminary geologic map of the Tunnel Spring
quadrangle, Millard County, Utah: U.S. Geological Survey
Miscellaneous Field Studies Map MF-1334, scale 1:24,000.

8. Hintze, L.F., 1984, Geology of the Cricket Mountains, Millard
County, Utah: U.S. Geological Survey Open-File Report 84-683,
14 p., plates 3 and 6, map scale 1:24,000.

9. Hintze, L.E,, 1986, Geologic map of the Mormon Gap and Tweedy
Wash quadrangles, Millard County, Utah, and Lincoln and White
Pine Counties, Nevada: U.S. Geological Survey Miscellaneous
Field Studies Map MF-1872, scale 1:24,000.

10. Hintze, L.F., 1997a, Interim geologic map of the Burbank Pass
quadrangle, Millard County, Utah: Utah Geological Survey Open-
File Report 356, scale 1:24,000.

11. Hintze, L.E.,, 1997b, Interim geologic map of the Deadman Point
quadrangle, Millard County, Utah: Utah Geological Survey Open-
File Report 355, scale 1:24,000.

ond to those on index map).

12. Hintze, L.F., 1997¢, Interim geologic map of the Cedar Pass
quadrangle, Millard County, Utah: Utah Geological Survey Open-
File Report 354, scale 1:24,000.

13. Hintze, L.F., 1997d, Interim geologic map of the Big Jensen Pass
quadrangle, Millard County, Utah: Utah Geological Survey Open-
File Report 357, scale 1:24,000.

14. Hintze, L.F., 1985, unpublished mapping from field check of
Coyote Knolls for this publication, scale 1:24,000.

15. Hintze, L.E., 1999, unpublished mapping of surficial geology of
valley areas in Beaver County for this publication, scales 1:24,000
and 1:48,000; locally modified by J.K. King, Utah Geological
Survey.

16. Hintze, L.F., and Best, M.G., 1987, Geologic map of the Mountain
Home Pass and Miller Wash quadrangles, Millard and Beaver
Counties, Utah, and Lincoln County, Nevada: U.S. Geological
Survey Miscellaneous Field Studies Map MF-1950, scale 1:24,000.

17. Hintze, L.F.,, Lemmon, D.M., and Morris, H.T., 1984, Geologic
map of the Frisco Peak [15'] quadrangle, Millard and Beaver
Counties, Utah: U.S. Geological Survey Miscellaneous Investigations
Map I-1573, scale 1:48,000.

18. Lemmon, D.M., and Morris, H.T., 1984, Geologic map of the
Beaver Lake Mountains [15'] quadrangle, Beaver and Millard
Counties, Utah: U.S. Geological Survey Miscellaneous Investigations
Map I-1572, scale 1:48,000; mapping of Tertiary rocks locally
modified by L.F. Hintze for this publication.

19. Whitebread, D.H., 1969, Geologic map of the Wheeler Peak and
Garrison [15'] quadrangles, Nevada and Utah: U.S. Geological
Survey Miscellaneous Geologic Investigations Map 1-578, scale,
scale 1:48,000; and L.F. Hintze, 1997, unpublished mapping for
this publication, scales 1:24,000 and ~1:50,000.

Subsurface Data (Only used on cross section)

Smith, R.B., and Bruhn, R.L., 1984, Intraplate extensional tectonics
of the eastern Basin-Range - Inferences on structural style from
seismic reflection data, regional tectonics, and thermal-mechanical
models of brittle-ductile deformation: Journal of Geophysical
Research, v. 89, part b, p. 5733-5762.



